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(57)Abstract 

PROBLEM TO BE SOLVED: To generate both vibrations and sounds via a single 
converter by attaching a weight to a magnetic circuit member that is supported 
by a suspension to form a movable part and increasing the mass of a mechanical 
vibration system to produce a large vibration. 

SOLUTION: A disk-shaped ferrite magnet 4 is fixed to a yoke 3 of soft iron to 
form a magnetic circuit 9. A voice coil 8 attached to a diaphragm 1 is placed in a 
magnetic gap 1 1 formed between the outer circumference of a plate 5 fixed to 
the magnet 4 and the inner circumference of the yoke 3. A weight 6 is attached 
to the outer circumference of the yoke 3 to form a movable part 10. A 
suspension 7 has an arc-shaped elastic arm part extending in its circumferential 
direction and connects the weight 6 to a support member 2 via the arm part to 
form a mechanical vibration system together with the mass of the part 10. The 
part 10 has large vibrations when the frequency of the current flowing to the coil 
8 is coincident with the resonance frequency of the mechanical vibration 
system. The vibrations of the part 10 are transmitted to the member 2 to 
perform a calling operation, etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electric - machine-sound transducer possessing the driving means which generates 
driving force between the supporter material which supports at least one suspension which supports 
the moving part containing the weight attached in the magnetic-circuit member which countered the 
diaphragm and said diaphragm and has been arranged, and said magnetic-circuit member, and said 
magnetic-circuit member and said weight, and said diaphragm and said suspension, and said 
diaphragm and said magnetic-circuit member. 

[Claim 2] The electric - machine-sound transducer according to claim 1 which is the voice coil with 
which said driving means was inserted in the magnetic opening of said magnetic-circuit member, 
and the end was joined to said diaphragm. 

[Claim 3] the electromagnetism which has the magnetic substance with which said driving means 
prepared the exiting coil arranged at the periphery of the senter pole of said magnetic-circuit 
member, and said magnetic-circuit member and opening, and has been arranged — the electric - 
machine-sound transducer according to claim 1 which is the driving means of a mold. 
[Claim 4] The electric-machine-sound transducer according to claim 1 to 3 said whose weight is an 
high-specific-gravity ingredient at least with larger specific gravity than iron. 

[Claim 5] Said at least one suspension is an electric - machine-sound transducer according to claim 1 
to 4 which it is with the 1st suspension established in said diaphragm side of said moving part, and 
the 2nd suspension established in the opposite side of said diaphragm. 

[Claim 6] For each 1st and 2nd suspensions of the above, said the 1st suspension and said 2nd 
suspension are an electric - machine-sound transducer according to claim 5 arranged so that it may 
be the configuration which extended at least one arm from one supported end to the circumferential 
direction to the supported end of another side and the direction of an arm may become opposite 
mutually. 

[Claim 7] The electric-machine-sound transducer according to claim 1 to 6 with which said weight 
has an air vent hole. 

[Claim 8] The electric-machine-sound transducer according to claim 1 to 6 with which said supporter 
material has an air vent hole. 

[Claim 9] The electric-machine-sound transducer according to claim 8 with which the vacant room 
surrounded by said suspension, said diaphragm, and said supporter material and said air vent hole 
established in said supporter material are resembled, and the resonator of helmholtz is constituted 
more. 

[Claim 10] The electric-machine-sound transducer according to claim 9 with which the sound port is 
established in the outlet side of said air vent hole established in said supporter material. 
[Claim 11] Personal digital assistant equipment having an electric-machine-sound transducer 
according to claim 1 to 10. 

[Claim 12] Personal digital assistant equipment according to claim 1 1 with which said supporter 
material is attached in the outside case of personal digital assistant equipment, or the circuit board of 
personal digital assistant equipment. 

[Claim 13] Personal digital assistant equipment according to claim 12 with which said outside case 
has an air vent, and said diaphragm side is turned to said air vent. 

[Claim 14] Personal digital assistant equipment according to claim 12 with which said outside case 
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has at least one air vent, and the sound port according to claim 10 is combined with said air vent. 
[Claim 15] Personal digital assistant equipment possessing an electrical signal generating means to 
input at least two electrical signals into an electric-machine-sound transducer according to claim 1 to 
1 0 and said electric-machine-sound transducer, and the change means which changes the electrical 
signal inputted into said electric-machine-sound transducer from said electrical signal generator. 
[Claim 16] Personal digital assistant equipment according to claim 15 which outputs the electrical 
signal with which said electrical signal generating means causes the vibration for telling arrival of 
the mail, and the electrical signal which generates the pronunciation for telling arrival of the mail. 
[Claim 17] Personal digital assistant equipment according to claim 15 which outputs the electrical 
signal with which said electrical signal generating means causes the vibration for telling arrival of 
the mail, the electrical signal which generates the pronunciation for telling arrival of the mail, and 
the electrical signal for reproducing a receiver sound. 

[Claim 18] Personal digital assistant equipment according to claim 16 or 17 whose frequency of the 
electrical signal which causes the vibration for telling said arrival is a frequency of 200Hz or less. 
[Claim 19] Personal digital assistant equipment according to claim 16 or 17 whose frequency of the 
electrical signal which causes the vibration for telling said arrival is a frequency near the 130HZ. 
[Claim 20] Personal digital assistant equipment according to claim 16 or 17 whose frequency of the 
electrical signal which generates the pronunciation for telling said arrival is a frequency of 1kHz or 
more. 

[Claim 21] Personal digital assistant equipment according to claim 17 whose frequency of the 
electrical signal for reproducing said receiver sound is a frequency of 200Hz or more substantially. 
[Claim 22] Personal digital assistant equipment according to claim 1 5 which chose the frequency of 
the electrical signal which said electrical signal generator outputs so that it might be substantially in 
agreement with the resonance frequency of the mechanical vibration system constituted by said 
moving part and said suspension. 

[Claim 23] Personal digital assistant equipment according to claim 15 which chose the frequency of 
the electrical signal which said electrical signal generator outputs so that it might be substantially in 
agreement with the resonance frequency of vibration of the diaphragm of said electric-machine- 
sound transducer. 

[Claim 24] Personal digital assistant equipment according to claim 1 5 which chose the frequency of 
the electrical signal which said electrical signal generator outputs so that it might be substantially in 
agreement with the resonance frequency of the resonator of the helmholtz of said electric-machine- 
sound transducer. 

[Claim 25] Personal digital assistant equipment possessing the electrical signal generator which 
outputs the electrical signal of the frequency detected with a detection means to detect the resonance 
frequency of an electric-machine-sound transducer according to claim 1 to 10 and said electric- 
machine-sound transducer, and said detection means. 

[Claim 26] Said detection means is personal digital assistant equipment according to claim 25 which 
detects the resonance frequency of the mechanical vibration system which consists of said moving 
part and said suspensions. 

[Claim 27] Personal digital assistant equipment possessing the electrical signal generator which 
outputs the electrical signal containing the resonance frequency of an electric-machine-sound 
transducer according to claim 1 to 10 and said electric-machine-sound transducer, a detection means 
detect arrival of the signal in the resonance frequency of said electric-machine-sound transducer, and 
a magnification means amplify the signal inputted from said detection means, and output to said 
electric - machine-sound transducer. 

[Claim 28] Personal digital assistant equipment possessing a detection means to detect arrival of the 
signal in the resonance frequency of an electric-machine-sound transducer according to claim 1 to 10 
and said electric-machine-sound transducer, and a magnification means to amplify the signal 
inputted from a noise and said detection means, and to input into said electric - machine-sound 
transducer. 

[Claim 29] The personal digital assistant equipment possessing a magnification means amplifies the 
signal inputted from the signal inputted from an electric-machine- sound transducer according to 
claim 1 to 1 0, the antenna which receive a terminating signal, a receiving signal-processing means 
carry out signal processing of said terminating signal, and output an electrical signal, a detection 
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means detect arrival of the signal in the resonance frequency of said electric-machine-sound 
transducer, and a receiving signal-processing means, and said detection means, and input into said 
electric - machine-sound transducer. 

[Claim 30] An electric-machine-sound transducer according to claim 1 to 10, The antenna which 
receives a terminating signal, a receiving signal-processing means to carry out signal processing of 
said terminating signal, and to output an electrical signal, A detection means to detect arrival of the 
signal in the resonance frequency of said electric-machine-sound transducer, And personal digital 
assistant equipment possessing a magnification means to amplify the output of a noise and said 
detection means, and to input into an electric - machine-alteration-in-percussion-sound means while 
the output signal from the output signal of said receiving signal-processing means has come. 
[Claim 31] Personal digital assistant equipment according to claim 27 to 30 with which the low pass 
filter which passes at least one of the resonance frequency of said electric-machine- sound transducer 
was prepared between said detection means and said magnification means. 

[Claim 32] Personal digital assistant equipment according to claim 27 to 30 with which the high-pass 
filter which passes at least one of the resonance frequency of said electric-machine- sound transducer 
was prepared between said detection means and said magnification means. 

[Claim 33] Personal digital assistant equipment according to claim 27 to 30 with which the band pass 
filter which passes at least one of the resonance frequency of said electric-machine- sound transducer 
was prepared between said detection means and said magnification means. 

[Claim 34] Personal digital assistant equipment according to claim 27 to 30 with which the limiter 
which restricts the output of said detection means was formed in the output side of said detection 
means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electric-machine-sound transducer which carries 
out vibration or actuation of pronunciation with an electrical signal, and the personal digital assistant 
equipment which attached this. Personal digital assistant equipment is [ while a user carries a 
portable telephone, a pager, a computer with a transmitter-receiver, etc., or ] equipment which 
performs the communication link with other equipments which separated, placing near a user. 
[0002] 

[Description of the Prior Art] Conventionally, with personal digital assistant equipments, such as a 
portable telephone, it has been used according to an individual, respectively, attaching the micro 
motor which carried out eccentricity to the small sounding body which generates a bell sound, and 
the revolving shaft which causes vibration as a means to tell arrival of the mail, and attached weight. 
Furthermore, in order to listen to a message partner's talk, the loudspeaker for receivers needed to be 
attached. Then, in order to attain small [ of personal digital assistant equipment ], and lightweight- 
ization, a means by which one electric-machine-sound transducer realizes pronunciation and 
vibration for the purpose of reduction of components mark is devised, and it is indicated by JP,5- 
85192,U. 

[0003] The electric-machine- sound transducer of drawing 20 in the conventional technique is 
constituted as follows. The circular periphery section of a diaphragm 101 is attached in the case 102. 
And there is a bottom plate 105 in a case 102, and York 103 is being fixed to the bottom plate 105. 
The suspension 106 is supported by the case 102 and the magnet 104 is supported in the suspension 
106. And a voice coil 107 is inserted in the magnetic gap formed by the inner skin of York 103, and 
the peripheral face of a magnet 104, and the end is being fixed to the diaphragm 101. York 103 and a 
magnet 104 constitute the magnetic-circuit section, and a suspension 106 and a magnet 104 
constitute a mechanical vibration system. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned electric - machine-sound 
transducer, if an electrical signal is added to a voice coil 1 07, the force of an operation and reaction 
will work between a voice coil 107 and the magnetic-circuit section. If the force temporarily 
committed to a voice coil 107 is made into the force of an operation, the diaphragm 101 with which 
the voice coil 107 is attached will vibrate according to the force. Moreover, according to the force of 
the reaction committed in the magnetic-circuit section, the magnet 1 04 supported in the suspension 
106 vibrates, and, as for propagation and a case 102, vibration vibrates in a case 102 through a 
suspension 106. In addition, when the frequency of the electrical signal added to a voice coil 107 is 
in agreement with the resonance frequency of a mechanical vibration system, vibration of a 
mechanical vibration system becomes the largest. 

[0005] However, the magnitude of vibration of a mechanical vibration system is proportional to the 
mass of the magnet 104 which constitutes a mechanical vibration system, and a suspension 106, and 
moreover, since the latter mass is small, it becomes settled only with the mass of the real magnet 
104. Since the mass of a magnet 104 was not so large, when the frequency of the electrical signal 
added to a voice coil 107 was made in agreement with the resonance frequency of a mechanical 
vibration system, it was not able to make vibration of a mechanical vibration system sufficient thing 
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with the electric-machine-sound transducer of drawing 20 . For this reason, when mass attached 
about 150g of this electric-machine-sound transducer in a certain portable telephone, it was difficult 
to tell a user about arrival of the mail by sufficiently powerful vibration. 

[0006] Moreover, there are some which are indicated by JP,62-33800,B as an electric-machine- 
sound transducer which takes out only vibration. This enlarges mass of a mechanical vibration 
system and enabled it to take out a big vibration by supporting the whole magnetic-circuit section in 
a suspension. However, since what has the very small electric-machine-sound transducer attached in 
personal digital assistant equipment was desired, this electric-machine-sound transducer did not 
become practical. Moreover, with the configuration of this electric-machine-sound transducer, 
arrival of the mail was not able to be told with a sound. 

[0007] It aims at realizing the small electric - machine-sound transducer with which a big vibration 
can be obtained in a technical problem, and a sound can also generate that this invention solves the 
above-mentioned trouble at coincidence. 
[0008] 

[Means for Solving the Problem] The electric - machine-sound transducer of this invention possesses 
the driving means which generates driving force between the supporter material which supports at 
least one suspension which supports the moving part containing the weight attached in the magnetic- 
circuit member which countered the diaphragm and said diaphragm and has been arranged, and said 
magnetic-circuit member, and said magnetic-circuit member and said weight, and said diaphragm 
and said suspension, and said diaphragm and said magnetic-circuit member. Said driving means is 
the voice coil with which it was inserted in the magnetic opening of said magnetic-circuit member, 
and the end was joined to said diaphragm, the electromagnetism which has the magnetic substance 
which said driving means of other viewpoints prepared the exiting coil arranged at the periphery of 
the senter pole of said magnetic-circuit member and said magnetic-circuit member, and the magnetic 
opening, and has been arranged — it is the driving means of a mold. The mechanical vibration system 
of the above-mentioned electric-machine-sound transducer is constituted by moving part and the 
suspension, and the magnitude of vibration of a mechanical vibration system is proportional to the 
mass of a mechanical vibration system, and the product of acceleration. Since moving part is 
constituted from an above-mentioned electric-device-sound transducer by attaching weight in a 
magnetic-circuit member here, compared with the conventional electric-machine-sound transducer, 
the mass of moving part is large. Therefore, the above-mentioned electric-device-sound transducer 
generates a big vibration compared with the conventional electric-machine-sound transducer of the 
same dimension. Moreover, since the above-mentioned driving means also vibrates a diaphragm 
while vibrating moving part, this electric - machine-sound transducer generates a sound. 
[0009] Said weight of the electric-machine-sound transducer of other viewpoints is an high-specific- 
gravity ingredient at least with larger specific gravity than iron. In this case, mass of an electric- 
machine-sound transducer can be enlarged and an electric-machine-sound transducer generates a still 
bigger vibration compared with the electric-machine-sound transducer of the same conventional 
dimension. 

[0010] The electric - machine-sound transducer of the viewpoint of further others is with the 1st 
suspension where said at least one suspension was established in said diaphragm side of said moving 
part, and the 2nd suspension established in the opposite side of said diaphragm. The electric - 
machine-sound transducer of the viewpoint of fUrther others is the configuration where each 1st and 
2nd suspensions of the above extended at least one arm from one supported end to the 
circumferencial direction to the supported end of another side, and said 1st suspension and 
suspension of said 2nd ** are arranged so that the direction of an arm may become opposite 
mutually. Since moving part is supported in the suspension of two upper and lower sides, the 
inclination of the moving part at the time of vibration can be stopped. 

[001 1] As for the electric-machine-sound transducer of the viewpoint of further others, said weight 
has at least one air vent hole. As for the electric-machine-sound transducer of the viewpoint of 
further others, said supporter material has an air vent hole. By establishing an air vent hole in weight 
or supporter material, the rise of the room pressure of the vacant room surrounded by a suspension, 
supporter material, and the diaphragm at the time of vibration of moving part or a diaphragm is 
prevented. Therefore, it prevents controlling vibration of the moving part by the rise of the room 
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pressure of a vacant room or a diaphragm. 

[0012] The electric-machine-sound transducer of the viewpoint of further others constitutes the 
resonator of helmholtz by said air vent hole established in the vacant room surrounded by said 
suspension, said diaphragm, and said supporter material and said supporter material. The electric- 
machine-sound transducer of the viewpoint of further others equips with a sound port the outside of 
said air vent hole further established in said supporter material. By constituting the resonator of 
helmholtz, an electric-machine-sound transducer can generate a loud sound. 

[0013] As for the personal digital assistant equipment of this invention, said electric-machine-sound 
transducer is attached in the interior. As for the personal digital assistant equipment of other 
viewpoints, said supporter material is attached in the outside case of personal digital assistant 
equipment, or the circuit board of personal digital assistant equipment. As for the personal digital 
assistant equipment of the viewpoint of further others, said outside case has an air vent, and said 
diaphragm side is turned to said air vent. Said outside case has an air vent and, as for the personal 
digital assistant equipment of the viewpoint of further others, said sound port is combined with said 
air vent. By attaching said electric-machine-sound transducer in personal digital assistant equipment, 
the personal digital assistant equipment which generates vibration and a sound is realizable only by 
having one unit (electric-machine-sound transducer). 

[0014] The personal digital assistant equipment of the viewpoint of further others possesses an 
electrical signal generating means to input at least two electrical signals into an above-mentioned 
electric-machine-sound transducer and said electric-machine-sound transducer, and the change 
means which changes the electrical signal inputted into said electric-machine-sound transducer from 
said electrical signal generating means. The personal digital assistant equipment of the viewpoint of 
further others outputs the electrical signal which generates the pronunciation for telling the electrical 
signal and arrival which cause vibration for said electrical signal generating means to tell arrival of 
the mail. The personal digital assistant equipment of the viewpoint of further others outputs the 
electrical signal for reproducing the electrical signal and receiver sound which generate the 
pronunciation for telling the electrical signal and arrival which cause vibration for said electrical 
signal generating means to tell arrival of the mail. 200Hz or less of frequencies of the electrical 
signal which causes vibration for the personal digital assistant equipment of the viewpoint of further 
others to tell said arrival is about 130Hz especially in frequency. The frequency of the electrical 
signal which generates the pronunciation for telling said arrival is 1kHz or more in frequency. The 
frequency of the electrical signal for reproducing said receiver sound is 200Hz or more in frequency 
substantially. The personal digital assistant equipment of the viewpoint of further others chooses the 
frequency of the electrical signal which said electrical signal generator outputs so that it may be 
substantially in agreement with the resonance frequency of the mechanical vibration system 
constituted by said moving part and said suspension. In other viewpoints, the frequency of the 
electrical signal which said electrical signal generator outputs is chosen so that it may be 
substantially in agreement with the resonance frequency of vibration of said diaphragm. In the 
viewpoint of further others, the frequency of the electrical signal which said electric-machine-sound 
generator outputs is chosen so that it may be substantially in agreement with the resonance frequency 
of the resonator of said helmholtz. Thus, by constituting personal digital assistant equipment, the 
personal digital assistant equipment which can change playback of the sound for telling the vibration 
and arrival for telling the sound for telling the vibration and arrival for telling arrival of the mail or 
arrival and a receiver sound is realizable. 

[0015] The personal digital assistant equipment of the viewpoint of further others possesses the 
electrical signal generator which outputs the electrical signal of the frequency detected with a 
detection means to detect the resonance frequency of an above-mentioned electric-machine-sound 
transducer and said electric-machine-sound transducer, and said detection means. The personal 
digital assistant equipment of the viewpoint of further others detects the resonance frequency of the 
mechanical vibration system by which said detection means is constituted from said moving part and 
said suspension. As mentioned above, also when the variation at the time of manufacture of an 
electric-machine-sound transducer and the attachment conditions to personal digital assistant 
equipment change and the resonance frequency of an electric-machine-sound transducer changes by 
constituting personal digital assistant equipment, an always loud vibration and an always loud sound 
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can be obtained from an electric - machine-sound transducer. 

[0016] The personal digital assistant equipment of the viewpoint of further others possesses the 
electrical signal generator which outputs the electrical signal containing the resonance frequency of 
an above-mentioned electric-machine-sound transducer and said electric-machine-sound transducer, 
a detection means detect arrival of the signal in the resonance frequency of said electric-machine- 
sound transducer, and a magnification means amplify the signal inputted from said detection means, 
and output to said electric - machine-sound transducer. The personal digital assistant equipment of 
the viewpoint of further others possesses a detection means to detect arrival of the signal in the 
resonance frequency of an above-mentioned electric-machine-sound transducer and said electric- 
machine-sound transducer, and a magnification means to amplify the signal inputted from a noise 
and said detection means, and to input into said electric - machine-sound transducer. The personal 
digital assistant equipment of the viewpoint of further others possesses a magnification means 
amplifies the signal inputted from the signal inputted from an above-mentioned electric-machine- 
sound transducer, the antenna which receive a terminating signal, a receiving signal-processing 
means carry out signal processing of said terminating signal, and output an electrical signal, a 
detection means detect arrival of the signal in the resonance frequency of said electric-machine- 
sound transducer, and a receiving signal-processing means, and said detection means, and input into 
said electric - machine-sound transducer. The personal digital assistant equipment of the viewpoint 
of further others possesses an above-mentioned electric-machine-sound transducer, the antenna 
which receive a terminating signal, a receiving signal-processing means carry out signal processing 
of said terminating signal, and output an electrical signal, a detection means detect arrival of the 
signal in the resonance frequency of said electric-machine-sound transducer, and a magnification 
means amplify the output of a noise and said detection means to the output signal of said receiving 
signal-processing means, and input into a radical for an electric-machine-alteration-in-percussion- 
sound means at it. Even when the resonance frequency of an electric-machine- sound transducer 
changes with the environmental variations on which personal digital assistant equipment is put by 
constituting personal digital assistant equipment as mentioned above, the personal digital assistant 
equipment which has the oscillation output stabilized extremely can be realized. 
[0017] The low pass filter with which the personal digital assistant equipment of the viewpoint of 
further others passes at least one of the resonance frequency of said electric-machine-sound 
transducer is prepared between said detection means and said magnification means. The high-pass 
filter with which the personal digital assistant equipment of the viewpoint of further others passes at 
least one of the resonance frequency of said electric-machine-sound transducer is prepared between 
said detection means and said magnification means. The band pass filter with which the personal 
digital assistant equipment of the viewpoint of further others passes at least one of the resonance 
frequency of said electric-machine-sound transducer is prepared between said detection means and 
said magnification means. By constituting personal digital assistant equipment as mentioned above, 
the self-oscillation in the resonance frequency of the target not electric-machine-sound transducer 
can be prevented. 

[0018] The limiter with which the personal digital assistant equipment of the viewpoint of further 
others restricts the output of said detection means is formed in the output side of said detection 
means. By constituting personal digital assistant equipment as mentioned above, the excessive input 
to a magnification means and electrical-and-electric-equipment-machine-sound transducer can be 
prevented. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

«example 1» The electric - machine-sound transducer in the 1st example is explained using 
drawing 1 and drawing 2 . However, drawing 1 is the top view of an electric-machine-sound 
transducer, and drawing 2 is the sectional view of the II-II 1 cross section of the electric-machine- 
sound transducer of drawing 1 . An electric-machine-sound transducer is constituted as follows. For 
example, the diaphragm 1 which consists of about 50-micrometer titanium material is attached in the 
supporter material 2 of the shape of a ring which consists of plastics etc. in the periphery section 
from 10 micrometers in thickness. Non-magnetic metal is sufficient as the supporter material 2. York 
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3 is a ferromagnetic, for example, soft iron, and has the short cylinder- like periphery section and a 
disc-like bottom surface part. Magnets 4 are permanent magnets, such as a ferrite, are carrying out 
the disc-like configuration and have fixed to the bottom surface part of York 3. The plate 5 of a 
ferromagnetic has fixed to the diaphragm 8 side of a magnet 4. It has fixed so that weight 6 may 
enclose the base and peripheral face of York 3. A suspension 7 has three arms 7c, 7d, and 7e of the 
shape of radii of a direction parallel to a periphery substantially. End 7a of a suspension 7 is fixed to 
weight 6, and the other end 7b is being fixed to the supporter material 2. York 3, a magnet 4, and a 
plate 5 constitute the magnetic-circuit section 9, and the magnetic gap 1 1 is formed by the inner skin 
of the York 3, and the peripheral face of a plate 5. And the cylinder-like voice coil 8 is inserted in 
this magnetic gap 11, and the end of a voice coil 8 is attached in the diaphragm 1 . Weight 6 and the 
magnetic-circuit section 9 constitute the moving part 10 which operates relatively to the supporter 
material 2, and a suspension 7 and moving part 10 constitute a mechanical vibration system. It may 
replace with a ferrite as an ingredient of a magnet 4, neodymium may be used, and it is the same also 
in the following examples. 

[0020] The case where the electrical signal into which the actuation is inputted by the voice coil 8 is 
the current of an alternating current is made into an example, and the electric-machine-sound 
transducer constituted as mentioned above is explained. The current of an alternating current is 
inputted into a voice coil 8. When the current of an alternating current flows to 8 of a voice coil, 
driving force occurs between a voice coil 8 and the magnetic -circuit section 9. The magnitude of this 
driving force changes according to the current of the alternating current inputted into a voice coil 8. 
Therefore, it works to the moving part 10 where the force of changing according to the current of an 
alternating current consists of weight 6 supported by the suspension 7 and the magnetic-circuit 
section 9, and moving part 10 vibrates. When the frequency of the current especially inputted into a 
voice coil 8 is in agreement with the resonance frequency of this mechanical vibration system, 
moving part 10 vibrates greatly. As for a **** rate and the supporter material 2, vibration of this 
moving part 10 vibrates from a suspension 7 to the supporter material 2. Thus, an electric-machine- 
sound transducer generates vibration. 

[0021] The magnitude of vibration here of the mechanical vibration system of an electric-machine- 
sound transducer is proportional to the mass of moving part 10, and the product of acceleration. 
Moving part 10 consists of the 1st example by attaching weight 6 in the magnetic-circuit section 9. 
For this reason, the mass of a mechanical vibration system becomes large and the electric-machine- 
sound transducer of the 1st example can generate a bigger vibration than the conventional electric- 
machine-sound transducer of the same dimension. As an ingredient of the weight 8 especially 
attached in the magnetic-circuit section 9, when high-specific-gravity ingredients, such as copper, a 
tantalum, and a tungsten, are used, mass of a mechanical vibration system can be enlarged, without 
enlarging the dimension of an electric-machine-sound transducer. Therefore, the electric-machine- 
sound transducer of the 1st example can generate a bigger vibration than the conventional electric- 
machine-sound transducer of the same dimension. And if the supporter material 2 is fixed to the 
housing of for example, personal digital assistant equipment, the housing is vibrated and a call etc. 
can be acted. 

[0022] On the other hand, the force of changing also to a voice coil 8 according to the current of an 
alternating current works, the diaphragm 1 in which the voice coil 8 was attached according to this 
force vibrates, and a sound generates it from a diaphragm 1 . Thus, an electric-machine-sound 
transducer generates a sound. 

[0023] By constituting an electric-machine-sound transducer like the 1st example, the electric- 
machine-sound transducer which generates vibration and a sound in the same unit is realizable. 
[0024] «example 2» The electric - machine-sound transducer in the 2nd example is explained 
using drawing 3 and drawing 4 . However, drawing 3 is the top view of an electric-machine-sound 
transducer, and drawing 4 is the sectional view of the IV-IV 1 cross section of the electric-machine- 
sound transducer of drawing 3 . Only a point which is different from the electric - machine-sound 
transducer in the 1st example about the structure of the electric - machine-sound transducer of the 
2nd example is explained. In addition, the publication which overlapped since the same number was 
attached and explanation of the 1st example was applied about the same component part as the 1st 
example is omitted. It is the point that air vent hole 6a of shaft orientations is prepared in weight 6\ 
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and air vent hole 7a is prepared in suspension T in the electric-machine-sound transducer of the 2nd 
example. Since actuation of the electric-machine- sound transducer of the 2nd example is 
substantially the same as the electric - machine-sound transducer of the 1st example, detailed 
explanation is omitted. 

[0025] It prevents the room pressure of the vacant room by which the electric - machine-sound 
transducer of the 2nd example is made between a diaphragm 1 and moving part 10 since in addition 
to the effectiveness of the electric-machine-sound transducer of the 1st example air vent hole 6a is 
prepared in weight & and air vent hole 7a is prepared in suspension T rising by vibration of a 
diaphragm 1 or moving part 10. Therefore, it can prevent vibration of moving part 10 or a diaphragm 
1 being controlled by the rise of the room pressure of a vacant room. 

[0026] «example 3» The electric - machine-sound transducer in the 3rd example is explained 
using drawing 5 and drawing 6 . However, drawing 5 is the top view of an electric-machine-sound 
transducer, and drawing 6 is the sectional view of the VI-VT cross section of the electric-machine- 
sound transducer of drawing 5 . An electric-machine-sound transducer is constituted as follows. For 
example, the diaphragm 20 which are high permeability materials, such as an about 0.2mm 
permalloy, is attached in the supporter material 21, such as plastics, in the periphery section from 
0.1mm in thickness. The plate 22 of a ferromagnetic is arranged in the diaphragm 20 and the location 
which counters, and is a configuration which has senter pole 22' in the center section. A magnet 23 is 
the permanent magnet of a ferrite, is carrying out the ring-like configuration and has fixed on the 
plate 22. An exiting coil 24 is inserted between senter pole 22* of a plate 22, and a magnet 23, and is 
attached in these. Weight 18 is attached on the peripheral face of a plate 22 and a magnet 23, and the 
air vent hole 19 of shaft orientations is established in weight 18. Suspensions 25 and 26 are the same 
configurations, have three arms of the shape of radii of a direction parallel to a periphery 
substantially, and have an air vent hole like the 2nd example. An end is attached in the diaphragm 20 
and the opposite side of weight 18, and, as for the suspension 26, the other end is attached in the 
supporter material 21 . An end is attached in the diaphragm 20 side of weight 18, and, as for the 
suspension 25, the other end is attached in the supporter material 21 so that a suspension 26 and the 
direction of an arm may turn into an opposite direction mutually in a top view ( drawing 5 ). A plate 
22, a magnet 23, and an exiting coil 24 constitute the magnetic-circuit section 27, and weight 18 and 
the magnetic-circuit section 27 constitute the moving part 28 which operates relatively to the 
supporter material 21 . Moreover, suspensions 25 and 26 and moving part 28 constitute a mechanical 
vibration system. In addition, correctly, since it is directly under the border line of a suspension 26 
and cannot display with a top view, illustration shifts a little for convenience and the border line of a 
suspension 25 is displayed. 

[0027] The case where the electrical signal into which the actuation is inputted by the exiting coil 24 
is the current of an alternating current is made into an example, and the electric-machine-sound 
transducer constituted as mentioned above is explained. The current of an alternating current is 
inputted into an exiting coil 24. Since the current inputted into an exiting coil 24 is an alternating 
current, the magnitude of the suction force by the electromagnetic force between a diaphragm 20 and 
the magnetic-circuit section 27 changes according to the current of an alternating current. Joining the 
moving part 28 where the suction force from which magnitude changes according to the current of 
this alternating current consists of weight 18 supported by suspensions 25 and 26 and the magnetic- 
circuit section 27, moving part 28 vibrates. When the frequency of the current especially inputted 
into an exiting coil 24 is in agreement with the resonance frequency of this mechanical vibration 
system, moving part 28 vibrates greatly. A **** rate and the supporter material 21 vibrate [ vibration 
of this moving part 28 ] from suspensions 25 and 26 to the supporter material 21. Thus, an electric- 
machine-sound transducer generates vibration. 

[0028] The magnitude of vibration of the mechanical vibration system of an electric-machine-sound 
transducer is proportional to the mass of moving part 28, and the product of acceleration. Moving 
part 28 consists of the 3rd example by attaching weight 18 in the magnetic-circuit section 27. For 
this reason, the mass of a mechanical vibration system becomes large and the electric-machine-sound 
transducer of the 3rd example can generate a big vibration from the same conventional electric- 
machine-sound transducer of a dimension. As an ingredient of the weight 18 especially attached in 
the magnetic-circuit section 27, when high-specific-gravity ingredients, such as copper, a tantalum, 
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and a tungsten, are used, mass of a mechanical vibration system can be enlarged, without enlarging 
the dimension of an electric-machine-sound transducer. Therefore, the electric-machine-sound 
transducer of the 3rd example can generate a bigger vibration than the conventional electric- 
machine-sound transducer of the same dimension. And if the supporter material 21 is fixed to the 
housing of for example, personal digital assistant equipment, the housing is vibrated and a call etc. 
can be acted. 

[0029] The suction force from which magnitude changes also to a diaphragm 20 on the other hand 
according to the current of the alternating current inputted into an exiting coil 24 as force of the 
reaction of the above-mentioned suction force works, with this suction force, a diaphragm 20 
vibrates and a diaphragm 20 generates a sound. Thus, an electric-machine-sound transducer 
generates a sound. 

[0030] By constituting an electric-machine-sound transducer like the 3rd example, the electric- 
machine-sound transducer which generates vibration and a sound in the same unit is realizable. 
[0031] Moreover, since the upper and lower sides of moving part 28 are supported by suspensions 25 
and 26, it can prevent an inclination arising in vibration of moving part 28. Especially, as the 
direction of the arm of suspensions 25 and 26 turns into an opposite direction mutually, it is 
supporting the upper and lower sides of moving part 28. In this case, it can prevent effectively an 
inclination arising in vibration of moving part 28. Moreover, since the air vent hole 19 is established 
in weight 18, it prevents the room pressure of the vacant room between a diaphragm 20 and moving 
part 28 rising by vibration of moving part 28 or a diaphragm 20. Therefore, it can prevent controlling 
vibration of the moving part 28 by the rise of room pressure or a diaphragm 20. 
[0032] In addition, it is the case where the suspension which supports moving part is prepared by 
two places in the 3rd example. When this is applied to the electric - machine-sound transducer of the 
1st and 2nd examples, it can prevent an inclination arising in vibration of moving part effectively 
similarly. 

[0033] «example 4» The electric - machine-sound transducer in the 4th example is explained 
using drawing 7 and drawing 8 . However, drawing 7 is the top view of an electric-machine-sound 
transducer, and drawing 8 is the sectional view of the VIII- VIIF cross section of the electric- 
machine-sound transducer of drawing 7 . In addition, the same number is attached about the same 
components as the electric-machine-sound transducer of the 1 st example. An electric-machine-sound 
transducer is constituted as follows. For example, the diaphragm 1 which consists of about 50- 
micrometer titanium material is attached in the supporter material 32, such as plastics, in the 
periphery section from 10 micrometers in thickness. And the air vent hole 33 is established in the 
supporter material 32. York 3 has the short cylinder-like periphery section and a disc-like bottom 
surface part with ferromagnetics, such as soft iron. Magnets 4 are permanent magnets, such as a 
ferrite, are carrying out the disc-like configuration and have fixed to the bottom surface part of York 
3. The plate 5 of a ferromagnetic is attached in the diaphragm 1 side of a magnet 4. Weight 6 is 
attached so that the base and peripheral face of York 3 may be surrounded. The suspension 31 is 
carrying out the disc-like configuration where roll section 31' was prepared near the periphery, the 
inside of roll section 3T is fixed to weight 6, and the outside of roll section 3T is being fixed to the 
supporter material 32. York 3, a magnet 4, and a plate 5 constitute the magnetic-circuit section 9, and 
the magnetic gap is formed by the inner skin of the York 3, and the peripheral face of a plate 5. And 
the cylinder-like voice coil 8 is inserted in this magnetic gap, and the end of a voice coil 8 is attached 
in the diaphragm 1 . Weight 6 and the magnetic-circuit section 9 constitute the moving part 1 0 which 
operates relatively to the supporter material 32, and a suspension 31 and moving part 10 constitute a 
mechanical vibration system. 

[0034] About the electric - machine-sound transducer constituted as mentioned above, the case 
where the electrical signal into which the actuation is inputted by the voice coil 8 is the current of an 
alternating current is explained to an example. Like the 1st example, if the current of an alternating 
current is inputted into a voice coil 8, driving force will occur between a voice coil 8 and the 
magnetic-circuit section 9. This driving force changes with the currents of an alternating current. 
Joining the moving part 10 where the driving force which changes according to the current of an 
alternating current consists of weight 6 and the magnetic-circuit section 9, moving part 10 vibrates. 
When the frequency of the current especially inputted into a voice coil 8 is in agreement with the 
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resonance frequency of this mechanical vibration system, moving part 10 vibrates greatly. In 
vibration of this moving part 10, a **** rate and the supporter material 32 vibrate from a suspension 
31 to the supporter material 32. Thus, an electric-machine-sound transducer generates vibration. 
Moreover, like the 1st example, an electric - machine-sound transducer generates a sound, when a 
diaphragm 1 vibrates. 

[0035] The magnitude of vibration of a mechanical vibration system is proportional to the mass of 
moving part 10, and the product of acceleration. Moving part 10 consists of the 4th example by 
attaching weight 6 in the magnetic-circuit section 9. For this reason, the mass of a mechanical 
vibration system becomes large and the electric-machine-sound transducer of the 4th example can 
generate a bigger vibration than the conventional electric-machine-sound transducer of the same 
dimension. As an ingredient of the weight 6 especially attached in the magnetic-circuit section 9, 
when high-specific-gravity ingredients, such as copper, a tantalum, and a tungsten, are used, mass of 
a mechanical vibration system can be enlarged, without enlarging the dimension of an electric- 
machine-sound transducer. Therefore, the electric-machine-sound transducer of the 4th example can 
generate a bigger vibration compared with the conventional electric-machine-sound transducer of the 
same dimension. And if the supporter material 32 is fixed to the housing of for example, personal 
digital assistant equipment, the housing is vibrated and a call etc. can be acted. 
[0036] By establishing the air vent hole 33 in the supporter material 32 like the 4th example, it 
prevents the room pressure of the vacant room between a diaphragm 1 and moving part 10 rising by 
vibration of a diaphragm 1 or moving part 10. Therefore, it can prevent vibration of moving part 10 
or a diaphragm 1 being controlled by the rise of the room pressure of a vacant room. Moreover, since 
it is not prepared and the air vent hole is not prepared like the electric - machine-sound transducer of 
the 2nd or 3rd example, the arm of the shape of radii which was in the suspension of the 1st thru/or 
3rd electric-machine-sound transducer in the suspension 3 1 can make the configuration of a 
suspension a easier configuration by using a suspension 3 1 like the 4th example. Moreover, the 
resonator of helmholtz is constituted by a diaphragm 1, the vacant room made between suspensions 
31, and the air vent hole 33 established in the supporter material 32 by adjusting the magnitude of 
the air vent hole 33 established in the supporter material 32. And if it chooses so that the frequency 
of the electrical signal inputted into a voice coil 8 may be substantially in agreement with the 
resonance frequency of the resonator of helmholtz, sound resonance is obtained and a loud sound can 
be obtained. 

[0037] In addition, in the 4th example, although it is the case where a voice coil 8 is used as a 
driving means, when the exiting coil shown in the 3rd example is used, the same effectiveness is 
acquired. 

[0038] «example 5» The electric - machine-sound transducer in the 5th example is explained 
using drawing 9 . However, drawing 9 is the sectional view of an electric-machine-sound transducer. 
A point which is different from the electric-machine- sound transducer of the 4th example about the 
configuration and actuation of an electric-machine-sound transducer is explained. In addition, the 
same number is given to the same components as the 1st and 4th examples, and the explanation 
which overlapped since explanation of the 1 st and 4th examples was applicable is omitted. With the 
electric - machine-sound transducer of the 5th example, the sound ports 34, such as predetermined 
die length, for example, plastics etc., are further established in the outside of the air-bleeder hole 33 
of the supporter material 32 to the electric-machine-sound transducer of the 4th example. The 
resonator of helmholtz is constituted by the vacant room and the sound port 34 which are made 
between a diaphragm 1 and a suspension 31. And if the frequency of the electrical signal inputted 
into a voice coil 8 chooses so that it may be substantially in agreement with the resonance frequency 
of the resonator of helmholtz, sound resonance will be obtained and a loud sound will be obtained 
from the sound port 34. 

[0039] In addition, in the 5th example, although it is the case where a voice coil 8 is used as a 
driving means, if the frequency of the electrical signal inputted into an exiting coil is made into the 
resonance frequency of the resonator of helmholtz when the exiting coil shown in the 3rd example is 
used, sound resonance is obtained and a loud sound can be obtained from a sound port. 
[0040] In the electric-machine-sound transducer of the 5th example, since the sound port 34 is 
established in the outside of the air vent hole 33 of the supporter material 32, even when the 
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magnitude of the air vent hole 33 changes, sound resonance is obtained by adjusting the die length of 
the sound port 34. Therefore, the electric-machine-sound transducer of the 5th example is more 
practical compared with the electric-machine-sound transducer of the 4th example. 
[0041] «example 6» About the personal digital assistant equipment furnished with the electric- 
machine-sound transducer explained in the 1 st thru/or the 5th example, the 6th example takes a 
portable telephone for an example, and explains it using drawing 10 . in addition, some portable 
telephones with which drawing 10 attached the electric-machine-sound transducer — it is a fracture 
slanting Fig. The portable telephone furnished with an electric-machine-sound transducer is 
constituted as follows. The electric - machine-sound transducer 37 explained to the outside case 39 
of the body 36 of a portable telephone where the sound hole 38 was formed, in the 1st thru/or the 5th 
example is attached by supporter material so that a diaphragm side may counter the sound hole 38 of 
the outside case 39. 

[0042] The actuation is explained about the portable telephone constituted as mentioned above. 
When a portable telephone receives a call signal, the electrical signal containing the frequency 
component near the resonance frequency of the mechanical vibration system which consists of the 
moving part and the suspensions of the electric-machine-sound transducer 37 is inputted into the 
electric - machine-sound transducer 37. As the above-mentioned example explained, the biggest 
vibration is obtained from the mechanical vibration system of the electric-machine-sound transducer 
37, and supporter material vibrates greatly. And excitation of the outer frame case 39 of a portable 
telephone is carried out by vibration of supporter material, and the body 36 of a portable telephone 
vibrates. Thus, the user with a portable telephone can know arrival of the mail by vibration of the 
body 36 of a cellular phone. 

[0043] Moreover, when the electrical signal of the frequency of the highly sensitive audio range for 
people's acoustic sense is inputted into an electric - machine-sound transducer, as the above- 
mentioned example explained, the diaphragm of the electric - machine-sound transducer 37 vibrates, 
and a sound is generated. Thus, a user can know arrival of the mail by ringing tone. Furthermore, if 
the electrical signal of the frequency of voice grade is inputted into the electric-machine-sound 
transducer 37, the electric-machine-sound transducer 37 will operate as a loudspeaker which 
reproduces a receiver sound. 

[0044] If the equipment which follows, for example, generates the frequency of two or more 
electrical signals in a portable telephone, and the equipment which switches an electrical signal are 
added, generating of the vibration required for a portable telephone for arrival-of-the-mail 
information, generating of ringing tone, and playback of a receiver sound will become possible with 
a portable telephone with one electric - machine-sound transducer. 

[0045] Somesthesis sensibility changes with frequency bands and, as for vibration, a high sensitivity 
frequency region exists in a low frequency band 200Hz or less. Especially as a frequency, since the 
somesthesis effectiveness has the high frequency band near 130Hz, it is desirable to use this 
frequency band as a frequency of the electrical signal which generates the vibration for arrival-of- 
the-mail information. Moreover, it is desirable for the sound of the band of the frequency more 
higher than the frequency of this vibration to people's lug to use a frequency band 1kHz or more as a 
frequency of the electrical signal which generates the sound for arrival-of-the-mail information, 
since sensibility is high. Moreover, as a frequency band of the electrical signal used for a receiver 
sound from a viewpoint of the articulation of a sound, it is desirable that it is a frequency band 
200Hz or more substantially. 

[0046] «example 7» About the personal digital assistant equipment furnished with the electric- 
machine-sound transducer explained in the 5th example, the 7th example uses drawing 1 1 and 
explains a portable telephone to an example. In addition, drawing 1 1 is the sectional view furnished 
with an electric-machine-sound transducer of a portable telephone. The portable telephone furnished 
with an electric-machine-sound transducer is constituted as follows. The electric-machine-sound 
transducer 41 is attached in the outside case 43 of the body 40 of a portable telephone where the 
sound hole 42 was formed, by said supporter material so that a diaphragm side may counter the 
sound hole 42 of the outside case 43. And the outlet side of the sound port 34 established in the 
electric-machine-sound transducer 41 is combined with the entry of the hole 44 established in the 
outside case 43. 
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[0047] The actuation is explained about the portable telephone constituted as mentioned above. 
When a portable telephone receives a call signal, the electrical signal containing the frequency 
component near the resonance frequency of the mechanical vibration system which consists of the 
moving part and the suspensions of the electric-machine- sound transducer 41 is inputted into the 
electric - machine- sound transducer 41. As the above-mentioned example explained, the biggest 
vibration is obtained from a mechanical vibration system, and supporter material vibrates greatly. 
And excitation of the outer frame case 43 of a portable telephone is carried out by vibration of 
supporter material, and the body 40 of a portable telephone vibrates. Thus, the user with a portable 
telephone can know arrival of the mail by vibration of the body 40 of a portable telephone. 
[0048] Moreover, the ** case into which the electrical signal of the highly sensitive audio range for 
people's acoustic sense is inputted by the electric-machine-sound transducer, as the above-mentioned 
example explained, the diaphragm of an electric - machine-sound transducer vibrates and a sound is 
generated. Thus, a user can know arrival of the mail by ringing tone. Furthermore, if the electrical 
signal of the frequency of voice grade is inputted into the electric-machine-sound transducer 41, the 
electric-machine- sound transducer 41 will operate as a loudspeaker which reproduces a receiver 
sound. 

[0049] If the equipment which follows, for example, generates the frequency of two or more 
electrical signals in a portable telephone, and the equipment which switches an electrical signal are 
added, generating of the vibration required for a portable telephone for arrival-of-the-mail 
information, generating of ringing tone, and playback of a receiver sound will become possible with 
a portable telephone with one electric - machine-sound transducer. 

[0050] If the frequency of the electrical signal especially used for generating of ringing tone is 
chosen so that it may be substantially in agreement with the resonance frequency of the resonator of 
helmholtz, compared with the portable telephone of the 6th example, loud ringing tone can be 
obtained from the sound port 34. Furthermore, since input voltage of the electrical signal for 
generating ringing tone can be made small, consumption of a dc-battery can be suppressed. 
[0051] «example 8» The electric-machine-sound inverter in the 8th example is explained using 
drawing 12 which is the block diagram which adds an electrical signal to an electric-machine- sound 
transducer. The circuit of the block diagram of drawing 12 1 st electrical signal generator 46a which 
outputs the electrical signal of the frequency detected with the electric-machine-sound transducer 45 
attached in personal digital assistant equipments, such as a portable telephone, the detector 47 which 
detects the resonance frequency of the mechanical vibration system of the electric-machine-sound 
transducer 45, and the detector 47 to the electric-machine-sound transducer 45, It has the switch 
SW1 which changes the electrical signal of the 2nd electrical signal generator 46b [ which outputs 
the electrical signal of the frequency of an audible band to the electric-machine-sound transducer 
45 ], 1st, and 2nd electrical signal generators. 

[0052] A detector 47 detects the resonance frequency of the mechanical vibration system of the 
electric-machine- sound transducer 45, and inputs the value of the detected frequency into 1st 
electrical signal generator 46a. A switch SWT is changed so that 1st electrical signal generator 46a 
may be connected to the electric-machine- sound transducer 45, and 1st electrical signal generator 
46a inputs into the electric-machine-sound transducer 45 the electrical signal of a frequency inputted 
from the detector 47. Thus, the electrical signal of the frequency which is substantially in agreement 
with the resonance frequency of the mechanical vibration system of the electric-machine-sound 
transducer 45 is inputted into the electric-machine- sound transducer 45 from 1st electrical signal 
generator 46a. The resonance frequency of the mechanical vibration system which can obtain the 
biggest vibration changes with the variation at the time of manufacture of the electric-machine-sound 
transducer 45, and the attachment conditions to personal digital assistant equipment. However, since 
the frequency of the electrical signal inputted into the electric-machine-sound transducer 45 is 
amended by the resonance frequency of a mechanical vibration system when the resonance 
frequency of a mechanical vibration system changes, an always big vibration can be obtained from 
the electric - machine-sound transducer 45. 

[0053] When a switch SW1 is changed so that the electric-machine-sound transducer 45 may be 
connected with 2nd electrical signal generator 46b, a signal is inputted into the electric-machine- 
sound transducer 45 from 2nd electrical signal generator 46b. The electric-machine-sound transducer 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web__cgi_ejje 6/7/2005 



JP,10-215499,A [DETAILED DESCRIPTION] 



Page 11 of 14 



« 

45 generates sounds (ringing tone, voice, etc.) according to the inputted electrical signal. In addition, 
as for ringing tone, it is [ 2nd / not only one class but / electrical signal generator 46b ] desirable to 
output an electrical signal with which the electric-machine-sound transducer 45 generates various 
tones and a melody sound. 

[0054] «example 9» The personal digital assistant equipment in the 9th example is explained 
using drawing 13 which is the block diagram which inputs an electrical signal into an electric- 
machine-sound transducer. The input signal which the circuit of the block diagram of drawing 1313 
tells about arrival of the mail, and receiver sound signals, such as a transmitting person's voice, By 
the receiving signal-processing section 49 and the receiving signal-processing section 49 in which 
the antenna 48 which receives a ****** terminating signal, and an antenna 48 process a receiving 
terminating signal With the signal from the receiver 50 which is the small loudspeaker which 
reproduces the processed receiver sound signal, the electrical signal generator 5 1 which outputs an 
electrical signal, the amplifier 52 which amplifies an electrical signal, and the receiving signal- 
processing section 49 The electrical impedance of the electric - machine-sound transducer 45 which 
changes from the switch S W2 by which ON and OFF are controlled, and amplifier 52 steeply with 
the resonance frequency of the electric-machine-sound transducer 45 explained in the above- 
mentioned example as which an electrical signal is inputted, and the electric - machine-sound 
transducer 45 It has the detector 53 which detects and outputs the electrical signal in resonance 
frequency to amplifier 52. In addition, the electrical signal generator 51 outputs the electrical signal 
containing the resonance frequency of at least one electric-machine-sound transducer 45, and the 
voltage level of the electrical signal outputted is a voltage level which is extent which drives the 
electric-machine-sound transducer 45 and substantial pronunciation or vibration do not generate, 
when amplified with amplifier 52. 

[0055] Actuation of the personal digital assistant equipment constituted as mentioned above is 
explained. An antenna 48 receives the terminating signal transmitted from the personal digital 
assistant equipment of a transmitting side. The received terminating signal is outputted to the 
receiving signal-processing section 49. The receiving signal-processing section 49 carries out signal 
processing of this terminating signal, answers the input signal which tells arrival of the mail, 
generates Signal C, and inputs it into a switch SW2. The ** switch SW2 is controlled by Signal C, 
and is turned on, and the electrical signal generator 5 1 and the electric-machine-sound transducer 45 
are connected. The electrical signal which the electrical signal generator 5 1 outputs is inputted into 
amplifier 52. Amplifier 52 amplifies the inputted electrical signal and inputs the amplified electrical 
signal into the electric-machine-sound transducer 45. A detector 53 detects the electrical impedance 
which changes steeply with the resonance frequency of the electric-machine-sound transducer 45, 
and inputs into amplifier 52 the electrical signal with which electrical impedance changed steeply, 
i.e., the electrical signal in resonance frequency. This signal is further amplified with amplifier 52. 
By repeating this, the electric - machine-sound transducer 45 is oscillated in self-excitation on the 
frequency of either vibration and pronunciation, or both frequency. 

[0056] If the user of personal digital assistant equipment gets to know arrival of the mail and 
operates it in the ready-for-receiving ability condition, it will stop the receiving signal-processing 
section 49 oscillating Signal C, and a switch SW2 will become off. The receiving signal-processing 
section 49 processes a receiver sound signal, and inputs the processed receiver sound signal into a 
receiver 50. And a receiver 50 reproduces a receiver sound. 

[0057] As mentioned above, since the oscillation from the electrical signal generator 51 is continued 
by the environmental variation on which the electric-machine-sound transducer 45 is put and it is 
carried out even when the resonance frequency of the electric-machine-sound transducer 45 has 
fluctuation, the resonance frequency of the electric-machine-sound transducer 45 is newly detected 
by the detector 53. Consequently, it oscillates in self-excitation with the new resonance frequency of 
both the new resonance frequency of either vibration of the electric-machine-sound transducer 45 
and pronunciation or vibration, and pronunciation. Therefore, the personal digital assistant 
equipment which can take out the pronunciation and vibration which were always stabilized from the 
electric-machine-sound transducer 45 is realizable. 

[0058] Next, the bridge circuit 54 which explains the detail of the detector 53 of drawing 13 using 
drawing 14 which is drawing for explaining a detector 53 has the load impedance components Z2, 
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Z3, and Z4 for bridges, and the impedance component Zl which expressed the electrical impedance 
of the voice coil of the electric-machine-sound transducer 45 equivalent, the electrical signal which 
has the frequency component to which the impedance of each impedance components Zl, Z2, Z3, 
and Z4 separated from the resonance frequency of the electric-machine- sound transducer 45 — 
receiving — the output from the output terminal B 1 and B-2 of a bridge circuit 54 — being very small 
(desirably 0) — it is selected so that it may become. The output of a bridge circuit 54 is inputted into 
an operational amplifier 55, and the output of an operational amplifier 55 is inputted into a limiter 
56. The output of a limiter 56 is inputted into amplifier 52. 

[0059] If the electrical signal of the resonance frequency of the electric-machine-sound transducer 45 
is inputted into the electric-machine-sound transducer 45 from amplifier 52, the impedance value of 
an impedance component Zl will change rapidly, the equilibrium of a bridge circuit 54 will collapse, 
and the output from an operational amplifier 55 will increase. The output of an operational amplifier 
55 is inputted into a limiter 56, and is inputted into amplifier 52 through a switch SW2 from a limiter 
56. By repeating this, the electric - machine-sound transducer 45 is oscillated in self-excitation on 
the frequency of either vibration and pronunciation, or both frequencies. 

[0060] By forming a limiter 56 in the output side of a detector 53, the output level from a detector 53 
can be restricted and the excessive input to amplifier 52 and the electric-machine- sound transducer 
45 can be prevented. In addition, it is not necessary to surely form a limiter 56. 
[0061] «example 10» The personal digital assistant equipment in the 10th example is explained 
using drawing 15 which is the block diagram which inputs an electrical signal into an electric- 
machine-sound transducer. A different point from the 9th example is explained about the circuitry of 
personal digital assistant equipment, and actuation. In addition, the same number is given to the same 
components as the 9th example, and since explanation of the 9th example is applicable, it omits. The 
personal digital assistant equipment of the 10th example is not equipped with the electrical signal 
generator 51, but uses noises, such as thermal noise in the circuit containing amplifier 52 and a 
detector 53. Generally noises, such as thermal noise, are low compared with the level of an electrical 
signal including the frequency component of a broadband. 

[0062] Like the 9th example, Signal C is inputted into a switch SW2 from the receiving signal- 
processing section, it is controlled by this signal C, and a switch SW2 is turned on. Noises, such as 
thermal noise, are amplified by amplifier 52, and are inputted into the electric-machine-sound 
transducer 45. After a noise is inputted into the electric-machine-sound transducer 45, like the 9th 
example, the signal inputted into the electric-machine-sound transducer 45 is further amplified by 
positive feedback, and oscillates the electric - machine-sound transducer 45 in self-excitation on the 
frequency of either vibration and pronunciation, or both frequencies by it. 

[0063] In the case of the 10th example, in addition to the technical advantage of the 9th example, 
there is an advantage which can reduce electrical signal generators. Therefore, while the cost cut of 
personal digital assistant equipment is achieved, the miniaturization of personal digital assistant 
equipment is attained. 

[0064] «example 1 1» The personal digital assistant equipment in the 1 1th example is explained 
using drawing 16 which is the block diagram which inputs an electrical signal into an electric- 
machine-sound transducer. About the circuitry of personal digital assistant equipment, and actuation, 
a different point from the 9th and 10th examples is explained. In addition, the same number is given 
to the same components as the 9th and 10th examples, and the publication which overlaps since 
explanation of the 9th and 10th examples is applicable is omitted. With the personal digital assistant 
equipment of the 1 1th example, a low pass filter 57 and a high-pass filter 58 are formed between an 
amplifier 52 and a detector 53, and it has the switch SW3 which changes the output of a detector 53. 
The 1 st resonance frequency which a frequency makes generate the low vibration for a call, and a 
frequency are high, and the electric - machine-sound transducer 45 has at least two resonance 
frequency of the 2nd resonance frequency of audio frequency which carries out sound generating. 
[0065] A user chooses both the incoming call appearance by vibration, and incoming call both [ one 
side or ] by the sound using the switch attached by personal digital assistant equipment. The 
receiving signal-processing section 49 generates Signal D according to this, and inputs Signal D into 
a switch SW3. When a user chooses the incoming call appearance by vibration, a switch SW3 
changes to the A side with the signal D inputted from the receiving signal-processing section 49, and 
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the output of a detector 53 is inputted into a low pass filter 57. A low pass filter 57 does not let the 
signal of the 2nd resonance frequency pass, but lets the signal of the 1st resonance frequency pass to 
amplifier 52. Thus, since only the component of the 1st resonance frequency is amplified by positive 
feedback, personal digital assistant equipment generates the vibration for incoming call appearance. 
When a user chooses the incoming call appearance by the sound, a switch SW3 changes to the B side 
with the signal D inputted from the receiving signal-processing section 49, and the output of a 
detector 53 is inputted into a high-pass filter 58. A high-pass filter 58 does not let the electrical 
signal of the 1st resonance frequency pass, but lets the electrical signal of the 2nd resonance 
frequency pass to amplifier 52. Thus, since only the component of the 2nd resonance frequency is 
amplified, personal digital assistant equipment generates the sound for incoming call appearance. 
When a user chooses the incoming call appearance by both vibration and the sound, a switch SW3 
changes to the A and B side by turns according to the signal D inputted from the receiving signal- 
processing section 49. The output of a detector 53 is inputted into a low pass filter 57 and a high-pass 
filter 58 by turns. In this case, personal digital assistant equipment generates the sound of incoming 
call delivery volume, and vibration by turns. 

[0066] In addition, either the low pass filter which passes both the 1 st resonance frequency and the 
2nd resonance frequency, or a high-pass filter may be used instead of using both a low pass filter 57 
and the high-pass filter 58. In this case, coincidence can be made to generate vibration and the sound 
of incoming call delivery volume. Moreover, an electric-machine-sound transducer has the 
resonance frequency of three or more pieces, when using the resonance frequency surrounded by 
other two resonance frequency, it may replace with a low pass filter 57 or a high-pass filter 58, and a 
band pass filter may be used. In this case, the self-oscillation in the target resonance frequency can 
be prevented. 

[0067] By the above configuration, the self-oscillation in the target resonance frequency can be 
prevented, and the personal digital assistant equipment which can choose easily the incoming call 
appearance by vibration and the incoming call appearance by the sound can be realized. 
[0068] «example 12» It explains using drawing 17 which is the block diagram which inputs an 
electrical signal into personal digital assistant equipment ****** j n ^ 12th example, and an 
electric-machine-sound transducer. About the circuitry of personal digital assistant equipment, and 
actuation, a different point from the 9th thru/or the 1 1th example is explained. In addition, the 
publication which overlapped since the same number was attached and explanation of the 9th thru/or 
the 1 1 th example was applied about the same components as the 9th thru/or the 1 1th example is 
omitted. In the 12th example, the limiter 59 is formed between the detector 53 and the switch SW3. 
By forming a limiter 59 in the output side of a detector 53, the output from a detector 53 can be 
restricted to predetermined level, and damage on the personal digital assistant equipment containing 
amplifier 52, the amplifier 52 by the excessive input to the electric-machine-sound transducer 45, 
and the electric-machine-sound transducer 45 can be prevented. 

[0069] «example 13» The personal digital assistant equipment in the 13th example is explained 
using drawing 18 which is the block diagram which inputs an electrical signal into an electric- 
machine-sound transducer. About the circuitry of personal digital assistant equipment, and actuation, 
a different point from the 9th thru/or the 12th example is explained. In addition, the publication 
which overlapped since the same number was attached and explanation of the 9th thru/or the 12th 
example was applied about the same components as the 9th thru/or the 12th example is omitted. In 
the 13th example, the switch SW4 is formed between the receiving signal-processing section 49 and 
a receiver 50. 

[0070] A user chooses whether a receiver 50 or the electric-machine-sound transducer 45 makes a 
playback sound output either with the switch formed in personal digital assistant equipment. When a 
user chooses making a playback sound output from a receiver 50, a switch SW4 is switched to A* 
side with the signal E inputted into a switch SW4 from the receiving signal-processing section 49. A 
receiver 50 changes into a sound the receiver sound signal inputted from the reception circuit section 
49. When a user chooses making a playback sound output from the electric - machine-sound 
transducer 45, a switch SW4 is switched to B' side with the signal E inputted into a switch SW4 from 
the receiving signal-processing section 49. Amplifier 52 amplifies the receiver sound signal inputted 
from the receiving signal-processing section 49 with the amplification factor to which predetermined 
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was adjusted, and outputs it to the electric-machine-sound transducer 45. The electric-machine- 
sound transducer 45 changes into a sound the signal inputted from amplifier 52. Usually, since a 
receiver is reproduced in the condition of having attached to people's lug, the sound pressure 
reproduced from a receiver is low, and a receiver sound cannot be heard where personal digital 
assistant equipment is made from a lug. Moreover, since a receiver's sound pressure leads to damage 
on a lug, enlarging is regulated legally. In the personal digital assistant equipment of the 1 4th 
example, since it enables it to reproduce a receiver sound with an electric-machine-sound transducer, 
a receiver sound can be heard also in the condition of having separated from the lug. In addition, the 
signal reproduced with a receiver 50 and the electric-machine-sound transducer 45 may not be 
restricted to a receiver sound, but a music signal and a message message are sufficient as it. 
[0071] «example 14» The personal digital assistant equipment in the 14th example is explained 
using drawing 19 which is the block diagram which inputs an electrical signal into an electric- 
machine-sound transducer. Unlike the 13th example, with the personal digital assistant equipment of 
the 14th example, the receiver sound signal outputted from the receiving signal-processing section 
49 is directly inputted into the electric - machine-sound transducer 45 via a switch SW4. The sound 
pressure level by which the receiving signal-processing section 49 is reproduced from the electric- 
machine-sound transducer 45 amplifies a receiver sound signal, and inputs the amplified signal into 
the electric-machine-sound transducer 45 through a switch SW4 at the level which a user can hear. 
Therefore, unlike the 14th example, adjustment of the amplification factor of amplifier 52 becomes 
unnecessary. In addition, although the application through which it passes for an example explained 
the portable telephone in the above-mentioned example, if it applies, for example to the control unit 
of a computer-game machine, vibration and a sound are reproduced with a hand and the game which 
has presence more can be enjoyed. 
[0072] 

[Effect of the Invention] If the electric-machine-sound transducer of this invention is constituted as 
mentioned above, since weight is attached in the magnetic-circuit member, the mass of the 
mechanical vibration system of an electric-machine-sound transducer becomes large. Therefore, the 
electric-machine-sound transducer which generates a bigger vibration than the conventional electric- 
machine-sound transducer of the same dimension is realizable. Moreover, since a diaphragm is also 
vibrated and a sound is generated while moving part is vibrated by the driving means, the electric - 
machine-sound transducer which generates both vibration and a sound is realizable. 
[0073] By attaching the electric-machine-sound transducer of this invention in personal digital 
assistant equipment, the personal digital assistant equipment which has the function which 
reproduces receiver sounds, such as a function to tell a user about arrival of the mail by vibration, a 
function to tell a user about arrival of the mail with a sound, and voice, is realizable. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view of the electric - machine-sound transducer in the 1st example. 

[Drawing 2] The sectional view of the II-IF cross section of the electric-machine-sound transducer of 

drawing 1 . 

[Drawing 3] The top view of the electric - machine-sound transducer in the 2nd example. 
[Drawing 4] The sectional view of the IV-IV 1 cross section of the electric-machine-sound transducer 
of drawing 3 . 

[Drawing 5] The top view of the electric - machine-sound transducer in the 3rd example. 

[Drawing 6] The sectional view of the VI- VT cross section of the electric-machine-sound transducer 

of drawing 5 . 

[Drawing 7] The top view of the electric - machine-sound transducer in the 4th example. 
[Drawing 8] The sectional view of the VIII-VIII 1 cross section of the electric-machine-sound 
transducer of drawing. 

[Drawing 9] The top view of the electric - machine-sound transducer in the 5th example. 
[Drawing 10] The portable telephone furnished with the electric - machine-sound transducer in the 
6th example is a fracture slanting Fig. a part. 

[Drawing 11] The sectional view furnished with the electric - machine-sound transducer in the 7th 
example of a portable telephone. 

[Drawing 12] The block diagram which inputs an electrical signal into the electric - machine-sound 
transducer in the 8th example. 

[Drawing 13] The block diagram which inputs an electrical signal into the electric - machine- 
alteration in percussion sound in the 9th example. 
[Drawing 14] Drawing for explaining the detector of drawing 13 . 

[Drawing 15] The block diagram which inputs an electrical signal into the electric - machine-sound 
transducer in the 10th example. 

[Drawing 16] The block diagram which inputs an electrical signal into the electric - machine-sound 
transducer in the 1 1th example. 

[Drawing 17] The block diagram which inputs an electrical signal into the electric - machine-sound 
transducer in the 12th example. 

[Drawing 18] The block diagram which inputs an electrical signal into the electric - machine-sound 
transducer in the 13th example. 

[Drawing 19] The block diagram which inputs an electrical signal into the electric - machine-sound 
transducer in the 14th example. 

[Drawing 20] The sectional view of the conventional electric-machine-sound transducer. 
[Description of Notations] 
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47 Detector 

SW1, SW2, SW3, SW4 Switch 

48 Antenna 

49 Receiving Signal-Processing Section 

50 Receiver 

5 1 Electrical Signal Generator 

52 Amplifier 

53 Detector 

56 59 Limiter 

57 Low Pass Filter 

58 High-pass Filter 

101 Diaphragm 

102 Case 

103 York 

1 04 Magnet 

105 Bottom Plate 

1 06 Suspension 

107 Voice Coil 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing 4] 
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[Drawing 7] 




[Drawing 8] 




[Drawing 9] 
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[Drawing 10] 




[Drawing 11 ] 
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[Drawing 181 
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[Drawing 20] 
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[Drawing 12] 
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[Drawing 13] 
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[Drawing 14] 
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[Drawing 15] 
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[Drawing 16] 

48 TV^-f 



50 U->— /< 




[Drawing 17] 
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